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Present and future of a randomized controlled trial in Japan evaluating
the efficacy of lung cancer screening using low-dose thoracic CT

Motoyasu Sagawa*1, Kenji Nishii, Tomotaka Sobue, Kenji Eguchi, Tomio Nakayama, Masami Sato
Takeshi Kobayashi, Hiroshi Tanaka, Satomi Takahashi, Tomoshige Hayashi, Takaichiro Suzuki, Toshiya Sato
Chisato Hamashima, Hiroshi Saito, Katsuhiro Ichikawa, Kaoru Oketani, Maki Hosoi, Kyoko Sato, Ryutaro Kakinuma
Jun Misawa, Makoto Tanaka, Chiaki Endo, Akira Sakurada, Takashi Kondo, Tohru Kanno, Tohru Hiura
Akira Yokoyama, Yuzo Kurita, Tsutomu Sakuma, Yoshinori Kibe, Kozo Nishida, Satoru Mizukami, Kazuhiro Ikeda
Tetsuo Matsunaga, Kazuhiro Miyazaki, Mutsuhiro Sanada, Katsuo Usuda, Yuichiro Machida, Masakatsu Ueno
Nozomu Motono, Takeyuki Numata, Takuo Shibayama, Shigeru Nakada, Hirofumi Nakayama
Ichiro Kanetsuki, Hiroaki Kobayashi, Junko Ohmori
The Study Group of the Japanese Randomized Trial for Evaluating

the Efficacy of Low-dose Thoracic CT Screening for Lung Cancer
Department of Thoracic Surgery, Kanazawa Medial University

Abstract

Background: A randomized controlled trial is now being conducted in Japan to evaluate the efficacy of lung
cancer screening by low-dose thoracic computed tomography (CT) among people with a smoking history
less than 30 pack-years.

Methods: Participants in the trial were recruited from residents, who were 50-64 years old with a smoking
history less than 30 pack-years and underwent regular lung cancer screening using chest roentgenogram
(CXP) in the previous year. The participants were randomly assigned into 2 groups (CT group and XP
group) , and low-dose thoracic CT was provided in the first and the sixth year for each participant assigned to
the CT group, whereas CXP was provided in the first year for each participant assigned to the XP group, and
all participants are encouraged to receive routine lung cancer screening using CXP annually for 10 years.
Results: As of March 2012, 1547 people from 4 municipalities in Japan were regarded as potential candidates
and recruitment letters were sent to them. Of those candidates, 412 attended a meeting for explanation and
recruitment to the study. Finally, 396 people (26 %) participated in the study.

Conclusion: The compliance of recruitment in the study was considerably high, in comparison to other

similar trials.

Key words: Low-dose thoracic CT, Lung cancer screening, Efficacy, Randomized controlled trial
J Thorac CT Screen 2012; 19: 196-203
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The feasibility of performing a randomized
controlled trial to evaluate the efficacy of lung cancer
screening by thoracic CT in Japan

Motoyasu Sagawa " ', Makoto Tanaka ™', Takeshi Kobayashi **, Tomotaka Sobue *

Kenji Nishii ¥ 4, Tomio Nakayama * 5, Katsuo Usuda 1, Hirokazu Aikawa ™

3

1

Yuichiro Machida ™', Masakatsu Ueno * 1, Tsutomu Sakuma ™’

be feasible.

Key words:
J Thorac CT Screen 2012; 18: 159-162

A large-scale randomized controlled trial was planned to evaluate the efficacy of lung cancer screening
in both smokers and non-smokers by thoracic CT. The participants would be randomly assigned into two
groups; the XP group would receive an annual chest x-ray, and the CT group would receive an annual
thoracic CT (smokers) or 3 thoracic CT examinations and 7 chest x-rays (non-smokers) over a 10-year
period. A pilot study was conducted in Hakui City to evaluate the feasibility of the trial. A recruitment letter
for this trial was mailed to each eligible resident, explaining that the efficacy of thoracic CT screening
had not been proven and possible unfavorable consequences, such as overdiagnosis, might occur. One
hundred forty-six of 399 people who received the letter attended a meeting for further explanation, and
139 people participated in the trial. The participation rate was similar regardless of the age and gender.
The compliance of recruitment was approximately one third, and the above trial is therefore considered to

Thoracic CT screening, Lung cancer, Randomized controlled trial, Efficacy

Lung cancer screening using thoracic CT is
regarded as a promising strategy to decrease
the mortality of lung cancer; ™% but the
efficacy has not been fully demonstrated. %
Several randomized controlled trials (RCTs)

*! Department of Thoracic Surgery, Kanazawa Medical
University
1-1 Daigaku, Uchinada, Ishikawa 920-0293, Japan
E-mail: sagawam@kanazawa-med.ac.jp

*2 Department of Radiology, Ishikawa Prefectural Central
Hospital

** Center for Cancer Control and Information, National
Cancer Center

*4 Department of Respiratory Medicine, Okayama
Institute of Health and Prevention

*5 Department of Cancer Control and Statistics, Osaka
Medical Center for Cancer and Cardiovascular Diseases

are being conducted in the US™ and Europe
461 to evaluate the efficacy of lung cancer CT
screening, and one of those trials recently
reported favorable results. ™ However, the
focus of all trials has been the efficacy in
smokers. Adenocarcinomas have increased
worldwide in non-smokers, and a powerful lung
cancer screening modality for non-smokers is
also desired. In 2009, we published a plan for
an RCT to evaluate the efficacy of lung cancer
CT screening for both smokers and non-
smokers. ™ In the present article, we report
the results of a pilot study to establish the
feasibility of the above RCT.
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Methods

The design of the RCT was described
elsewhere. [ Briefly, 1) participants were
recruited from people who ranged from 50-64
years old and underwent regular lung cancer
screening using chest x-ray (and sputum
cytology for smokers over 30 pack-years) ; 2)
the participants were randomly assigned into
one of 2 groups, a CT group and an XP group;
3) the XP group would receive annual chest
x-rays and the CT group would receive annual
thoracic CT examinations (smokers over 30
pack-years) or 3 thoracic CT examinations
and 7 chest x-rays (non-smokers and smokers
under 30 pack-years) over a period of 10
years; 4) smokers over 30 pack-years in both
groups would receive annual sputum cytology
evaluations. The lung cancer incidence and
mortality would be compared. The design
of the trial was approved by the Institutional
Review Board of the Kanazawa Medical
University in 2009. The trial would require
50,000 people to prove the efficacy. The present
study was conducted before such large-scale
recruitment.

In this pilot study, a letter for recruitment
to participate in the above trial was mailed to
each citizen in Hakui City, Ishikawa Prefecture,
Japan, who was 50-64 years old and had
undergone regular lung cancer screening this

year. The letter explained the randomization,
follow-up, possible benefit and harm
including false-positive, radiation exposure
and overdiagnosis. The letter also explained
that participants in the XP group could also
participate in another cohort study about
visceral fat values using abdominal CT.

Several meetings were held for those who
were interested in the trial for further expla-
nation. Appropriate written informed consent
was completed by each participant who chose
to take part in the trial. The participants were
randomized, and assigned examinations were
performed to each participant

Thoracic CT findings were interpreted
by two physicians, based upon the guidelines
published by the Japanese Association of CT
Screening. Pulmonary shadows of 3 mm and
larger were recorded. Pulmonary shadows
of 5 mm or larger were categorized as; 1)
further examination was not required (NFE) ;
2) further examination was required due to
suspicion of any diseases other than lung
cancer (FE-NLC) ; 3) further examination was
required due to suspicion of lung cancer (FE-
LC) .

Results
A letter for recruitment was mailed to each
of 399 people who were 50-64 years old and

Table 1 The characteristics of the subjects in the CT and XP groups
Candidates Participants CT Group  XP Group

Gender Male 158 61 (39%) 31 30
Female 241 78 (33%) 39 39

50-54 53 18 (34%) 9 9

Age 55-59 85 25 (29%) 13 12
60-64 261 96 (37%) 48 48

Pack-years 0-30 unknown 102 50 52
>30 unknown 37 20 17

Total 399 139 (35%) 70 69
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underwent regular lung cancer screening. One
hundred and fifty-one people wanted to attend
one of the meetings for further explanation.
Five of the 151 people did not attend the
meeting, three were ineligible, and four did
not want to participate in the trial after the
meeting. Therefore, 139 of 399 people (35 %)
who received the recruitment letter, which was
95% of the 146 people who attended a meeting,
participated in the trial.

Table 1 shows the characteristics of the
candidates and participants. The participation
rate was 29-39 % with no differences
associated with age or gender. The results
of randomization are also shown in Table 1.
There was no significant difference between
the two groups.

Forty-eight of the 70 people who under-
went thoracic CT screening (68.6 %) had
at least one abnormal pulmonary finding
(nodular shadow: 22, scar: 20, emphysema: 3,
infiltration: 2, calcification: 1) . Three of the 48
subjects were categorized as FE-LC, two were
FE-NLC, and the remaining 43 were NFE.
All five people who were recommended to
undergo further examination visited a hospital
and are currently under examination or follow-
up.

The results of the chest x-ray screening
in the entire XP group were negative for
suspicion of having lung cancer. The sputum
cytology did not indicate of cancer in any of the
37 participants who were smokers.

Discussion

The results of the National Lung Screening
Trial demonstrated the efficacy of thoracic CT
screening in smokers. ®) However, the efficacy
in non-smokers is still completely unknown.
This report presents the results of a pilot study

The Journal of the Japanese Society of CT Screening

for a large RCT for both smokers and non-
smokers. ™

The results of this pilot study indicated
that approximately one third of the people who
received the recruitment letter participated
in the RCT. The compliance rate was very
high in comparison to that in the PLCO or the
ITALUNG trial (0.3-7.2%) .

There are several possible reasons why
such high compliance was achieved. First
of all, the source population was people who
had attended this year's regular lung cancer
screening using chest x-rays. They were more
likely to be interested in lung cancer screening
than the general population. Second, even if
the participants were assigned to the XP group,
they had the chance to participate in another
cohort study about visceral fat values using
abdominal CT, in which most Japanese people
are also interested. Those might have affected
the compliance rate.

One hundred thirty-nine of the 146 people
who attended a meeting (95%) participated in
the RCT, which was very high. This indicated
that the letter for recruitment was effective
both for excluding ineligible subjects and for
explaining the contents of the trial.

No conclusions could be drawn about the
efficacy of lung cancer screening with thoracic
CT because of the small sample size. However,
the compliance for this pilot study was very
high, and the above RCT appears to be feasible
in Japan.
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Recruitment for “A pilot study of randomized controlled trial to evaluate the efficacy of
lung cancer screening by thoracic CT”

Motoyasu Sagawa”, Makoto Tanaka®, Satoru Mizukami®, Kozo Nishida?,
Kenji Nishii®, Katsuo Usuda®, Hirokazu Aikawa®, Yuichiro Machida®,
Masakatsu Ueno®, Tsutomu Sakuma”

“Department of Thoracic Surgery, Kanazawa Medical University, Uchinada, Ishikawa 920-0293, Japan,
BIshikawa Medical Center for Cancer and Cardiovascular Diseases,
POkayama Institute of Health and Prevention

Objective: To evaluate the efficacy of lung cancer
screening by thoracic computed tomography (CT), a
randomized controlled trial was planned in Japan. The
randomized trial was designed as follows: 1) participants were
randomly assigned into 2 groups, CT group and XP group; 2)
XP group would receive 10 times of lung cancer screening by
chest x-ray annually for 10 years; 3) smokers in CT group
would receive 10 times of lung cancer screening by thoracic
CT annually for 10 years; 4) non-smokers in CT group would
receive 3 times of lung cancer screening by thoracic CT and 7
times of chest x-ray during 10 years. A pilot study was
performed to evaluate the feasibility of the trial.

Methods: A letter for recruitment to participate in the above

trial was mailed to the citizens in Hakui City, who were 50-64
years old and underwent regular lung cancer screening using
chest x-ray this year. In the letter we explained that 1) the
efficacy of lung cancer screening by thoracic CT had not been
proved yet; 2) only half of the participants could undergo
thoracic CT screening; 3) thoracic CT screening might cause
unfavorable consequences like radiation exposure, false-
positives or overdiagnosis.

Results: Of 329 persons who received the letter of recruitment,
117 replied. After meeting with us for detailed explanation,
111 persons participated in the above randomized trial.
Conclusion: The compliance of recruitment is high
(approximately one third) and the above trial may be feasible.

Key Words: lung cancer screening, early detection, efficacy, thoracic CT screening
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Rl JECS study iZBML TWAEFER 2ABLUCTAZ ) —F— 2R RHEY
ToTHHWV, BHICHTHHE—BEREFT LIz, ZOBE [ClHZEIZODWTIL T oM
HERRBRLEEZRELL.

[CHIsE] &Y BREMOLMI
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ik (N) 42 26 45 23 46
B (AN) 12 8 8 7 9
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Tabie 2 #HIFKOLSCTHEEIS (%)

B 0.0 41.2 13.2 233 29.1
C 96.2 38.2 75.5 66.7 58.2
D1 0.0 0.0 0.0 0.0 0.0
D2 0.0 5.9 0.0 3.3 3.6
D3 0.0 0.0 0.0 0.0 0.0
D4 0.0 2.9 0.0 3.3 3.6
El 3.8 11.8 11.3 33 5.5
E2 1.9 0.0 0.0 0.0 0.0

Table 3 RMWHTFrv I 3hiCTHE

R 14 17 23 1 25 80
B 0 2 0 1 0 3
B & A e BB 43 1 19 18 17 98
1) ¥ 73 25 0 0 0 0 25
gi;g?gfm; AL 0 0 20 0 1 21
ﬁﬁ%(%b&b*%E%Kfo‘éﬁ%{B 0 0 1 0 0 1
R, fESIRENRE
50% L. HiC# S p i m kAL 0 2 0

75 - fishE 0 2 1
R - SEiRakit 6 0 0 0 6
U DEECRE 7 1 0 6 16
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E g

JECSHFZEIS M L 7- #oidi o4 2 3 AL B B L R R 22 X B s A2 & 3
LTEY, LSCTIZOWTHBWELERO OB TH S, INLOMIITITONIIZL pdb
53, [BHZE] & [CHE] THIRIC L A ENIRD LNz, I [BHIZE] d [CHE] b
WEFNDHRAE (BZRYE) LWHHBETHY, ZOEZHRBIRFINTCI AP
LIZX B LB b, WP ARZ CIIMBEMEEOH & T RIS HEEEI D 55
LSCTD X H51c. FHFH L, IVELOFAPBRENIRZTIIZORESI Y KEL
BolDTHH)o IOMBEZBHET LI, BREFHBCBIL BHE =TEF| L3
AP E V) EHREBECTILENH S, 728 213 [BHE] 290% Tho 72T, B
FIERY > EiReMt bR Y Y REIDTEICOWA b DI TRTICHE] & LTwWids, i 433
TRIOBMICBFRE DT TRV RD oz, Thbb, EOFANPLEEERLLNIC
TR ERDIELDENDH LI LNRIDZ LR BRI b MBELEEDIERIIIZE DFE
DAL I HFRATLYPBETHS 5,

[Ef)E ] 16 dMIMEND o225, TR 30~558 & Dz, 1~2610 [E
HE] OBEEIFEEL LTREREIIZoTWAIENVEDSDREREEZZ NS, L L,
INREHOISCTEREIC LI AMAB—ERIRLTELE LW RS, REEDH KL
BEHHEEH-ICLTB2RWESHED [EHE] OB EISIR B ENRRT 5.0/
Hbo HEFDSNBIFEO LSCTRT RICH L TRENLAABTE » & — DDA S it v
T —DPOHEEFEWE L —=r 77 Y ORERESEINTEY, SFEREEECHERS
BHEATH LIZLITHY EFohTws, LAL, BFREELHESNS [CHE] 120w
Tid. ML LTHEEICRAINLZIOER V. SR, Wkl Ro LSCTHE &R
VEFADIRERT A5 5SmmU T CTh o7z FIEME L RFAD XLV DDH D720,
M EIARERLSCTHRE THLRETRLICCWILPRRE o TWD EEbIb,
LSCTIdRF B EN R L Lzl sF A L-RZTH DU B i BHE % 100%HEv LiFd
LHILIINETHD, DL, AV LTOXELTIFLLERREVLAL, BETDLOD
FRABETTALEL0N5, HBHAOERHNERZERLETREES—EIIELTHE
WD C7ERIC OV T H AL R 5 R HEREZEDOREIZEDLOTENTH S,
LA L. JECSHIFED & 9 Ic&ETITbN 2B OHEL HADETRIEL TV I LIZHE
HIZITEEL o

ZOfFREL LTJECSHIAEZ NV — 7Tt [EBRRECTICXAMMWRZOH Y FIZHT S
AREB&RMH2003 (AREEERE) WL, ThIEET 5 [CHE ] OEBEZ/ER
LEFTHIEZEELTVS, ZORPIIINEH CEREEO—HEIE» o7 [CH
EIEFDFEHTLIFETH L. 5. [CHEE] ORLELFHMET A &R, [CHEE]
VDL THERZEID R AP ERE LT TFETH S,

s 3

SETIA Bt &7z JECS study 1< & 5 LSCTC [B¥E Il CHE TEHE | 0&&HFT



